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SAKKARIN PONGSAK : UTILIZATION OF ACTIVATED CARBON
FROM MACADAMIA NUT SHELL WASTE AS ADSORBENT FOR
PHENOL REMOVAL. THESIS ADVISOR : ASST. PROF.JAREEYA

YIMRATTANABOVORN, Ph.D.,221 PP.

MACADAMIA NUT SHELL/PHENOL/ADSORPTION/PHYSICAL ACTIVATION

WITH CARBON DIOXIDE

Phenolic compounds have been found contaminated in the effluents of various
industries such as palm oil industry, coal industry and petrochemicals. Discharge of
these compounds without treatment may lead to serious health risks to humans, animals,
aquatic systems and destroy the ecosystem. It is difficult to be eliminated via biological
degradation due to its toxicity to microorganisms. Therefore, different techniques were
adopted to remove phenol from wastewater such as chemical oxidation and
electrocoagulation, in addition to the adsorption process, which found adsorption is
preferred methods for phenol removal due to its high uptake capacity and adsorbent
have low cost. Macadamia nut shell, which are agricultural waste was reported to be
potential as material for activated carbon production due to its properties high carbon
composition and has low ash content, making it appropriate for use in the production
of activated carbon. Therefore, the aim of this work was to evaluate the potential of
macadamia nut shell as a low-cost adsorbent be stimulated by physical and chemical
activation and macadamia nut shell activated carbon was used to study the phenol
adsorption capacity. The results showed the macadamia nut shell adsorbent which
prepared by physical activation with carbon dioxide (CO2) at activation temperature of

950 °C at CO> flow rates of 100 and 200 mL/min at activation time 60 120 180 and



240 min has better properties with high surface area in range of 448.92 —1,363.75 m?/g
than the ones which prepare by chemical activation with zinc chloride concentrations
of 20, 30 and 40% activation time 60 and 120 min at 700 °C with surface area in range
of 455.86 — 567.07 m%/g. Batch experiments were conducted to study the effects of
factors phenol adsorption on macadamia nut shell adsorbent the optimum conditions
are initial concentration of phenol was 200 mg/L, contact time for 600 min, agitation
speed 200 rpm, pH 6, and temperature was 25 — 30 °C. It was found the kinetic
modelling study to follow the pseudo-second order and equilibrium data agreed well
with Langmuir isotherm model adsorption with the highest phenol adsorption capacity
was 588.24 mg/g. For application in the fixed bed column experiment, it was found that
the optimum condition for phenol adsorption was the initial concentration of 250 mg/L.
And the flow rate was 4 mL/min using Thomas model can calculate the phenol
adsorption capacity (qrn) was to be 2.533.22 mg/g and from the study of phenol
adsorption from palm oil mill industrial wastewater, it was found that the phenol
adsorption capacity was 292.99 mg/g. In conclusion, the macadamia nut shell waste

was found to be very effective as low cost adsorbent for phenol removal from wastewater.
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